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Abstract Ovarian metastases from renal cell carcinoma are
rare, with only 22 cases reported in the literature. We report
a case of a 45-year-old woman, who developed left ovarian
and right adrenal metastases 3 months after diagnosis of
clear cell renal cell carcinoma and review the literature.
This is the fourth reported case of right renal cell carcinoma
metastasizing to the left ovary. The patient is alive 4 years
after resection of the ovarian tumor, treated with sunitinib.
We conclude that, although rare, metastatic renal cell
carcinoma should be included in the differential diagnosis
of ovarian tumors with clear cell histology.
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Introduction

Renal cell carcinoma (RCC) represents 3% of adult tumors
and it usually appears in 50 to 70 year-old individuals [1].
In most cases renal tumors grow symptom less in the
retroperitoneal area and metastases already exist in 30% of
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patients at the time of diagnosis. RCC most frequently
metastasizes to lung, bones, adrenals, liver and skin, but is
well known for its propensity to metastasize to unusual sites
via haematogenous spread [1]. Ovarian metastases from
RCC are rare, but can be mistaken with primary clear cell
ovarian carcinoma, due to their histological similarity. The
differential diagnosis is difficult, especially when the
ovarian metastasis is discovered prior to the renal primary.
We report a case of right sited RCC with contralateral
ovarian and homolateral adrenal metastases and review the
literature.

Case Presentation and Management

A 45-year old woman was referred to the Oncology Unit of
Sotiria General Hospital for scheduled post-operative
imaging. Three months ago, she had undergone radical
right nephrectomy for renal cell carcinoma of clear cell
type. There was no direct capsular invasion. Renal vein
invasion had been detected on computed tomography (CT)
scans at that time.

The patient was symptom-free. At re-staging, abdomen
CTs revealed a mass of mixed texture in the right suprarenal
area and a cystic mass in the lower pelvis, most probably of
left appendage origin (Fig. la). Magnetic resonance
imaging (MRI) of the upper and lower abdomen confirmed
the CT scan findings (Fig. 1b). No lymphadenopathy, or
evidence for intraperitoneal, pulmonary or other metastatic
disease was detected. No secondaries were identified on
bone scintigraphy.

Serum levels of carcinoembryonic antigen (CEA), CA-
125, CA19-9 and alpha feto-protein were within normal
limits. A fine needle aspiration biopsy was taken from the
suprarenal mass and the histological findings were indica-
tive of metastatic renal cell carcinoma. The patient
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NAQ=2.0
SAR=0.046

Fig. 1

a Abdomen computed tomography scan: Cystic formation
(8 cm in diameter) in the lower pelvis, between the uterus and the
rectum. b Abdomen magnetic resonance imaging: Mass of non-
homogeneous texture (3x2.5%3 cm) in the area of the right suprarenal
gland

underwent right adrenalectomy and left oophorectomy.
Patient’s informed consent was obtained prior to any
diagnostic tissue evaluation. The case was retrieved from
the archive of the Pathology Department of Sismanoglion
Hospital with the approval of the Sismanoglion Ethics
Committee and in accordance with the ethics standards
described by the Helsinki Declaration of the World Medical
Association (2000).

Pathologic findings The left ovary and right adrenal were
replaced by a 10x7.5x5.5 cm hemorrhagic cystic mass
and a 1.8 cm in greatest diameter white-tan mass
respectively. Histology showed dilated neoplastic glan-
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dular structures embedded in loose fibrous stroma
(Fig. 2). The neoplastic glands were lined by medium-
sized cells with hyperchromatic, pleomorphic nuclei and
eosinophilic or clear cytoplasm. Their lumen contained
erythrocytes. Few mitotic figures were evident. Immuno-
histochemically, the neoplastic cells were positive for low
molecular weight cytokeratins, vimentin and epithelial
membrane antigen (EMA), while they were negative for
chromogranin, synaptophysin and CEA (Fig. 2). Negative
control sections, in which the primary antibody was
omitted, were used in every immunostaining run. Trans-
verse section of colonic wall and breast carcinoma were
used as positive controls for cytokeratins and EMA and
vimentin respectively. The histological and immunohisto-
chemical findings were consistent with metastatic renal
cell carcinoma.

Postoperatively, the patient received interferon and she
developed progressive disease 9 months later. Subsequently
she was treated with sunitinib and her disease stabilized.
She is alive with widespread metastases 4 years after
diagnosis of the renal primary, and stable disease on
sunitinib.

Discussion

Ovaries are a common site for distant metastases from non
genital tumors, especially stomach, colon and breast
carcinomas [2]. Approximately 7% of ovarian tumors
presenting clinically as ovarian primaries are identified as
secondaries on histological examination [2]. RCC metasta-
sizes rarely to the ovaries, with only 22 cases reported in
the literature from 1937 onwards. This may be attributed to
ovarian atrophy and decreased blood perfusion due to
vascular sclerosis in most postmenopausal women who are
at the age of peak incidence of RCC. The 22 relevant cases
[3—13] are analyzed including the present case and
summarized in Table 1.

The age group ranged from 17 to 68 years. The left
kidney was the site of primary in 11 cases (48%), in two
cases the primary laterality was not listed, in one case
bilateral renal RCC was diagnosed [7] and in the remaining
nine cases—including the present case—(39%) the right
kidney was the site of the primary tumor.

Left ovarian metastases were detected in ten cases
(43%), the right ovary was involved in four cases (17%),
ovarian laterality was not listed in one case and bilateral
ovarian tumors were detected in eight cases (35%). Four of
the right sited RCCs metastasized to the contralateral ovary
(44.4%), two to the ipsilateral ovary (22.2%) and two gave
bilateral ovarian metastases (22.2%). Five of the left sited
RCCs metastasized to the left ovary (45.4%), two to the
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Fig. 2 a Metastatic renal cell
carcinoma (arrowheads), ovar-
ian cortex (OC), H & E, x100. b
Higher magnification of RCC
depicted in a, blood-filled glan-
dular structures lined by neo-
plastic cells with clear
cytoplasm and nuclear hyper-
chromasia, H & E, x400. Tumor
cells showing immunohisto-
chemical positivity for low mo-
lecular weight cytokeratins (c)
and vimentin (d). Streptavidin-
biotin immunohistochemical
method, 3’,3’-diaminobenzidine
(chromagen), Hematoxylin
counterstain, x400

right ovary (18%) and in four cases (36.3%) bilateral
ovarian metastases were detected.

The data above are suggestive of a slightly higher
tendency of left-sided RCC to metastasize to the ovaries:
retrograde venous tumor spread seems to be facilitated by
the direct drainage of the left ovarian into the left renal
vein. We report the fourth case of right-sided RCC
metastasizing to the left ovary, suggesting that there may
be routes for metastatic spread of RCC, other than tumor
embolization through the left ovarian vein to the uterova-
ginal venous plexi.

In 15 cases (65.2%), the diagnosis of RCC preceded
the detection of ovarian metastases with a time interval
ranging from 3 months to 14 years. Renal and ovarian
tumors were mainly detected within the first 4 years after
RCC diagnosis. In the present case, left ovarian and right
adrenal metastases were detected 3 months after RCC
diagnosis. In 4 cases (17%), the ovarian tumors were
detected before the diagnosis of RCC. Young et al
reported an interesting case of renal primary detected
8 years after ovarian tumor diagnosis [13]. In three cases
the ovarian tumor was treated as primary ovarian adeno-
carcinoma until the appearance of other metastases promp-
ted the discovery of its true origin [9, 13]. Synchronous
ovarian metastases were identified in three cases (13%).
Surgery was the main treatment, with radiation, chemo-

therapy and interferon used in several cases. Information
on long term survival was limited. However, in well
documented cases overall survival ranged from 3 months
to 16 years [3-5, 7-13].

Metastatic RCC should be distinguished from primary
ovarian clear cell carcinoma and other clear cell tumors of
the ovary, such as steroid cell tumor and dysgerminoma [2].
The differential diagnosis between primary ovarian carci-
noma and metastatic RCC can be difficult, especially when
the latter is diagnosed first. Presence of hobnail and
flattened cells, intra-luminal mucin and hyaline membra-
nous material are indicative of an ovarian origin, while a
sinusoidal vascular pattern is more prominent in RCC [2].
In our case, histology revealed glandular structures con-
taining erythrocytes and was consistent with a renal cell
carcinoma origin.

Immunohistochemistry has become an important tool in
the differential diagnosis of clear cell adenocarcinomas of
the ovary [14]. Ca-125 is commonly expressed in ovarian
adenocarcinomas but is typically absent in renal cell
carcinomas. The RCC is expressed in 80-90% of renal
tumors and CD10 (common acute lymphoblastic leukaemia
antigen) has been successfully used to distinguish RCC
from other clear cell tumors. Nolan et al. proposed an
immunohistochemical panel to aid the differential diagnosis
between primary ovarian clear cell carcinoma and meta-
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Table 1 Summary of the reported cases of clear cell renal cell carcinoma metastasizing to the ovaries

No Age Laterality Renal Detection of Treatment Outcome Reference
ovarian ovarian
metastasis
1 39 Left Left 21 months later ~ Surgery/radiation 3 months, dead Stadiem et al, 1937
2 66 Right Right 6 months later Not listed 2 years, alive df Martzloff et al. 1937°
3 64  Right Bilateral 11 years later Not listed 147 months, dead Bruegge et al. 1957*
4 33  Not Bilateral 6 years later Surgery/radiation 19 months, alive Johansson et al. 1960
listed
5 68  Right Left 3 months later Surgery 2 years, alive Stefani et al. 1983
6 52 Left Left Detected first Not listed 11 days, alive Buller et al. 1983?
7 28 Not Bilateral ~ Not listed Not listed Not listed Liu et al. 1992
listed
8 48 Right Left Detected first Not listed 8 years, alive Young et al. 1992
9 62 Left Right 1 year later Not listed 6 months, alive Young et al. 1992
10 48  Left Left Detected first Not listed Not listed Young et al. 1992
11 40  Left Bilateral 7 months Surgery/radiation 55 months, alive, wd Spencer et al. 1993
before
12 54  Right Left 3 years later Surgery 3 years, alive Fields et al. 1993%
13 46  Left Bilateral 3 years later Surgery 6 years, alive, df Adachi et al. 1994*
14 66 Right Bilateral 14 years later Surgery 16 years, alive, df Vara et al. 1998*
15 47  Left Left 4 years later Surgery 4 years, alive Shinojima et al. 2001
16 48  Left Bilateral Synchronous Surgery/3cy 3 months, alive Hammock et al. 2003*
CMT
17 50 Right Right 12 months later ~ Surgery 6 months, lost to follow up  Insabato et al. 2003
18 49 Right Not 14 months later ~ Surgery 20 months, dead Insabato et al. 2003
listed
19 17 Left Left 2 years later Surgery 24 months, alive, df Insabato et al. 2003
20 61  Left Bilateral 7 years later Surgery/ 9 years, alive Valappil et al. 2004
interferon
21 52 Left Right Synchronous Surgery 10 months, dead Kato et al. 2006
22 42 Bilateral  Left Synchronous Surgery/ 2 years, alive, df Madersbacher et al.
interferon 2007
23 45  Right Left 3 months later Surgery/ 4 years, alive, wd Present case
interferon

df Disease free, wd widespread disease, surgery radical nephrectomy and bilateral salpigo-oophorectomy or ovarian mass excision
#Reviewed in Valappil et al 2004

static RCC consisting of CA-125, estrogen receptor,
progesterone receptor, the anti-cytokeratin antibody
34BE12 and vimentin [15].

Vimentin is an intermediate filament protein typically
present in cells of mesenchymal origin and is commonly
identified in renal cell carcinomas [15]. The majority of
clear cell RCCs shows a restricted expression of low
molecular weight cytokeratins and vimentin [16]. High
molecular weight cytokeratin (HMWCK) and cytokeratin
7 (CK7) are rarely expressed in clear cell RCCs [16],
whereas clear cell ovarian carcinomas are almost always
positive for CK7 [14]. The typical immunohistochemical
profile of our case (vimentint, low molecular weight
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cytokeratins+, EMA+) supported further the diagnosis of a
metastatic RCC.

In summary, ovarian metastasis appears early in the
metastatic pathway of RCC. The possibility of disease
progression involving the ovaries should be considered in
women with a history of RCC. Moreover, metastatic renal
cell carcinoma should be included in the differential
diagnosis ovarian clear cell carcinoma. Careful gross and
histological examination combined with application of a
panel of immunohistochemical markers may distinguish a
metastatic renal from a primary ovarian clear cell carcino-
ma. Early diagnosis of this rare metastatic tumor results in
prompt treatment and prolonged patient survival.



Case of RCC metastasizing to contralateral ovary

127

References

. Linecham M, Zbar B, Bates S et al (2005) Cancer principals and
practice of oncology: cancer of the kidney and ureter, 7th edn.
Lippincott, New York, pp 1139-1151

. Scully RE, Young RH, Clement PB (1998) Atlas of tumor
pathology: tumors of the ovary, maldeveloped gonads, fallopian
tube, and broad ligament. Armed Forces Institute of Pathology,
Washington, D.C., pp 141-151, 153, 160, 352, 353

. Insabato L, De Rosa G, Franco R et al (2003) Ovarian metastasis
from renal cell carcinoma: a report of three cases. Int J Surg
Pathol 11:309-312

. Johansson H (1960) Clinical aspects of metastatic ovarian cancer
of extragenital origin. Acta Obstet Gynecol Scand 39:681-697

. Kato Y, Numata A, Wada N et al (2006) A case of metastatic renal
cell carcinoma to the ovary. Hinyokika Kiyo 52:923-927

. Liu FS, Ho ES,Lu F,Chang CY (1992) Solitary metastasis of renal
cell carcinoma to the ovaries: a case report. Zhonghua Yi Xue Za
Zhi (Taipei) 50:165-168

. Madersbacher S, Ponholzer A, Franz K et al (2007) Synchronous
bilateral renal cell cancer with a single ovarian metastasis and a
fibromuscular dysplasia of the renal artery. Aktuelle Urol 38:52-54

. Shinojima T, Nakajima Y, Kiguchi H (2001) Renal cell carcinoma
metastatic to the ovary: a case report. Nippon Hinyokika Gakkai
Zasshi 92:694-697

10.

11.

12.

13.

14.

. Spencer JR, Eriksen B, Garnett JE (1993) Metastatic renal

tumor presenting as ovarian clear cell carcinoma. Urology
41:582-584

Stadiem ML (1937) An ovarian hypernephroma. Am J Surg
37:312-318

Stefani P, Selli C, Nicita G et al (1981) Angiographic aspects of
renal cell carcinoma metastatic to the female genitalia. Cardiovasc
Interv Radiol 4:183-186

Valappil SV, Toon PG, Anandaram PS (2004) Ovarian metastasis
from primary renal cell carcinoma: report of a case and review of
literature. Gynecol Oncol 94:846-849

Young RH, Hart WR (1992) Renal Cell Carcinoma metastatic to
the ovary: a report of three cases emphasizing possible confusion
with ovarian clear cell ademocarcinoma. Int J Gynec Pathol
11:96-104

Baker PM, Oliva E (2004) Immunohistochemistry as a tool in the
differential diagnosis of ovarian tumors: an update. Int J Gynecol
Pathol 24:39-55

. Nolan LP, Heatley MK (2001) The value of immunohistochem-

istry in distinguishing between clear cell carcinoma of the kidney
and the ovary. Int J Gynecol Pathol 20:155-159

. Skinnider BF, Folpe AL, Hennigar RA, Lim SD et al (2005)

Distribution of cytokeratins and vimentin in adult renal neoplasms
and normal renal tissue. Potential utility of a cytokeratin antibody
panel in the differential diagnosis of renal tumors. Am J Surg
Pathol 29:747-754

@ Springer



	Right Sited Renal Cell Carcinoma Metastasizing to the Contralateral Ovary: Case Report and Review of the Literature
	Abstract
	Introduction
	Case Presentation and Management

	Discussion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


